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A*-|g^Vi«i*S»t4o >7>v'^^19-2 1tiNf^Ji" h?>i>** 
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$as<7>-e, 5 7 ti, h?y-Jx 9 5 1 1 7*7 *?y h*t 

1- 5 4 {i*W 7fi LT^ffiSti&^-TN §^#^^n*->^ 5 8 

f7>vx^ 4 9 - 5 1 11, ViiiiMfcJctfViNjfiH^bttffllg^ 
o F7>->^^ 5 2 - 5 4 li r @B&4 I <Z>§&*^"*->* 5 7 <3fci&«)tf ffitfcffig 

4 OOto^VcuT-COaE^HibmJESrfT^Mt-o litri£<^<t-9 #f7>-^^ 

5 2 - 5 3 Ji, # h 7 4 9 - 5 0 <9 tttH»3i«<J L^-tftefc^l-fco t 
Tt^oT, SF^+^-cv* 5 8 *>#*li> 5 7 0«lKBB<|iL 
V> 0 h5>v^n 2-5 4<Oi^))IL»^i6i:, ^^->n7 
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iDftm-r&o ^©H, Vi«i <t o t f 7 >y ^ ^ 5 4 ^ i >Sf^ 

SJtiOTN J - K5 6-C«5*JEV«^^ttfc«*»£ttit'fk*1 r , F7>y^^ 5 

;W><V« E FmJE«J: «9 tJS^o-C, iMflllS9«*#>5 >S>** 5 2 
<Olz*>, *****/9 4 8* s iiiDStm-r-&o 5 7<7)§*ti§£*^ 

rt'y* 5 8 0SiK9Li/ s ?)f, h7>y^^ 5 2 rt*3Eit4iiiPll*) WJtttfU 
h^^v 5 ^^ 4 9fta&ftDK9tt3EKI3l?9LV> e 5 2*V~ K4 

6 iit»C«"LT h 9 * 4 9*V - K4 5 
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WJEW^/UiifiT-J-ao ittlUoT, 5 7 *S «fc ?^ 5 8iWL 
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5 3 *&LX*rfSZ/fi 4 7^<>3l:*U 4 7*5*0*4 8*** it 
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l>o ffi Kli, ^-fT^t-Ih.Ls, IreiA 13 0, 1 4 0^*iKl/-> 
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X-tV^^ 5 6 2 t Sr-g-tro «3§l§ll&5 7 0 fi> ttffiffi^n 
S5 8 0 KJ:oT«JflSfti4oo*HM*#i§-|g|Sl5 7 5 *^Ltai*t5 
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* NOTICES * 

JPO and NCIPI axe not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

1 . It is Circuit Which Generates Output Signal by Predetermined Timing Relationship with Input Signal. 
Duty cycle amendment amplifier which is combined so that said input signal may be received, amends 
the duty cycle of the input signal to a predetermined duty cycle, and generates the input signal amended 
[ duty cycle ], The phase detector which generates the output signal which shows whether the phase of 
an output signal is progressing rather than the phase of an input signal unitedly so that said input signal 
and said output signal may be received, or it is behind, The charge pump which is combined so that the 
output of phase detector may be undergone, and generates the output current, It is combined so that the 
input signal amended [ duty cycle ], the output signal from a phase detector, and the output current from 
a charge pump may be received, and the phase shift of the input signal amended [ duty cycle ] is 
performed in the direction of a phase shift shown by the phase detector, and it is an output signal. 

It generates and has the phase shifter driven according to the output current of a charge pump. Circuit 
characterized by the phase of an output signal carrying out a dither around the phase of an input signal 
so that the output of a phase detector may average and it may become the signal of the first condition 
50% of time amount. 

2. It is Circuit Which Generates Output Signal by Predetermined Timing Relationship with Input Signal. 
The phase detector which generates the output signed which shows whether the phase of the output 
signal is progressing rather than the phase of an input signal unitedly so that said input signal and said 
output signal may be received, or it is behind, The charge pump which is combined so that the output of 
said phase detector may be undergone, and generates the output current, As if it is combined with charge 
pump and it is shown that a circuit is in acquisition mode which functions as obtaining the timing 
relationship of the request between an input signal and an output signal, both The boost-control signal 
with which said charge pump generates the bigger output current when it is in the 1st condition which 
shows that a circuit is in the acquisition mode, It is combined so that input signal, the output signal from 
a phase detector, and the output current from a charge pump may be received. Perform the phase shift of 
an input signal in the direction of a phase shift shown by the phase detector, and an output signal is 
generated. It has the phase shifter driven according to the output current of a charge pump. The circuit 
characterized by stopping the jitter in a circuit to the minimum by making the current outputted with a 
charge pump increase when circuit is in acquisition mode, and maintaining a current output on lower 
level when a circuit is not in acquisition mode. 

3. It is the Approach of Generating Output Signal Which Has Predetermined Timing Relationship with 
Input Signal. The step which amends the duty cycle of said input signal to a predetermined duty cycle, 
and generates the input signal amended [ duty cycle ], The step which generates the phase output signal 
which shows whether the phase of output signal is progressing rather than the phase of said input signal, 
or it is behind, Step which generates current The step which drives according to the current, performs 
the phase shift of the input signal amended [ duty cycle ] in the direction of a phase shift shown by the 
phase detector, and generates said output signal, The approach characterized by the phase of output 
signed carrying out a dither around the phase of an input signal so that the output of a phase detector may 
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serve as a signal of the first condition 50% of time amount on an average. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI axe not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Delay lock loop formation Field of background 1. invention of invention This invention relates to the 
circuit which generates periodic signals, such as a clock signal. This invention relates to a detail at a 
delay lock loop formation. 

2. Technical background Many high-speed electrical systems have the serious requirements for timing 
about the need of generating the periodic clock waveform which has a strict time relation over a certain 
reference signal. The phase locked loop which uses a voltage controlled oscillator (VCO) conventionally 
(PLL) 

It was used and the desired clock signal is given, the example of PLL — the — it is shown in la Fig. 
However, PLL of the VCO base has the property which is not desirable as for some. For example, in 
order to gain the timing relationship of the request needed repeatedly [ of the multiple times of the signal 
through PLL ], it takes time amount in many cases for time amount required to drive VCO to a right 
frequency (typically several 100- thousands clock cycles). Furthermore, especially the thing for which 
VCO which has sufficient power-source refusal property is designed is difficult in case a circuit is 
carried out with CMOS. It is because the supply voltage used in such a circuit is designed with the still 
lower value in order to save power. An alternative PLL circuit is a delay lock loop formation (DLL) 
which generates an output signal after desired delay from an input-reference signal, the — a block 
diagram is shown in lb Fig. 

Outline of invention Therefore, the purpose of this invention is offering the delay lock loop formation 
which makes a voltage controlled oscillator (VCO) unnecessary, obtains a power-source induction jitter 
quickly, and stops it to the minimum. Other purposes are offering DLL which does not have the phase 
shift range restricted. 

In the circuit of this invention, a phase detector compares the phase of the output of a delay lock loop 
formation (DLL) with the phase of a reference input. The output of a phase comparator is a binary signal 
which drives the differential charge pump which functions as it being shown whether the output signal 
of DLL is progressing rather than the reference input signal or it is behind, and integrating with a phase 
comparator output signal with time. 

It comes out. A charge pump output controls the phase shifter to which the output of a phase comparator 
adjusts the phase of a DLL output so that only 50% of time amount may be in a certain condition, for 
example, a high state, on an average. A phase detector output is the signal with which only 50% of time 
amount has the time relation of the request to a reference clock input independently of temperature, 
supply voltage, and a process on an average as for the output of DLL since DLL adjusts a phase shifter 
until it will be in a certain condition. For example, with 1 operation gestalt, DLL can be used and the 
sampling clock to the data receiver in other locations in a system can be generated. In such a case, a 
duplicate data receiver is used as a phase detector. With an alternative implementation gestalt, a 
rectangular phase detector is used and the output clock which intersects perpendicularly with a reference 
clock input is generated. This can be used and tuning required to send an output signal can be generated. 
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With 1 operation gestalt of DLL of this invention, an arrival-of-the-mail clock signal is first processed 
through the duty cycle collector which generates the output clock waveform which has a duty cycle 50% 
independently of an input duty cycle. Subsequently to a phase shifter, the signal amended [ duty cycle ] 
is inputted. The 2nd duty cycle collector is used by option, and it is the output signal of a phase shifter. 
It can process and the duty cycle strain generated for a phase shifter, the buffer amplifier which 
continues after that, or its both can be compensated. This operation gestalt contains further the phase 
shifter which does not have the range restricted. 

This operation gestalt also includes preferably the circuit which stops a jitter to the minimum. For 
example, it is the one approach of shortening acquisition time amount to make the current to the charge 
pump in a circuit increase. However, the amount of the jitter generated also increases as a current 
increases. In order to shorten acquisition time amount, without generating an excessive jitter, DLL 
includes the circuit which generates the boosted charge pump current alternatively. It is only the inside 
of the acquisition process to which a signal synchronizes with criteria that the boosted charge pump 
current is generated. When it is not an acquisition process, in order to decrease the amount of the jitter 
generated, a current is made fewer than the boosted amount. A control signal is used in order to tell the 
start of acquisition, and an end, therefore it controls the amount of the current input to a charge pump. 
Therefore, during the non-gaining phase of a process, a current decreases and a jitter is stopped to the 
minimum by it. 

Easy explanation of a drawing The purpose, the description, and advantage of this invention will 

become clear to this contractor, if the following detailed explanation is read. 

the — la Fig. is drawing showing the phase locked loop of the conventional technique. 

the — lb Fig. is drawing showing the delay lock loop formation of the conventional technique. 

Fig. 2 is drawing showing 1 operation gestalt of the delay lock loop formation of this invention. 

the — the [ 3 a Fig. and ] — 3b Fig. is drawing showing the operation gestalt of the rectangular phase 

detector used with the operation gestalt of the delay lock loop formation of this invention. 

Fig. 4 is drawing showing 1 operation gestalt of the duty cycle amendment amplifier used with 1 

operation gestalt of the delay lock loop formation of this invention. 

the — the [ 5a Fig. and ] — the [ 5b Fig. and ] — 5c Fig. is drawing showing 1 operation gestalt of the 
phase shifter used with 1 operation gestalt of the delay lock loop formation of this invention, 
the — the [ 6a Fig. and ] — 6b Fig. is drawing showing 1 operation gestalt of the charge pump used with 
1 operation gestalt of the delay lock loop formation of this invention. 

the — the [ 7a Fig. and ] — 7b Fig. is drawing showing the delay lock loop formation of this invention 
which has the compensation phase detector used with a data receiver. 

Fig. 8 is a block diagram of the alternative implementation gestalt of the delay lock loop formation of 
this invention with which the control voltage to the differential charge pump which controls a 
differential charge pump by the phase detector, the digital filter, and the digital to analog converter using 
alternative acquisition criteria is generated. 

Detailed explanation By the following explanation, on explanation, in order to let you understand this 
invention completely, many details are indicated. However, it will become clear that such a specific 
detail is not needed for this contractor when carrying out this invention. In other examples, well-known 
electric structure and a well-known circuit are shown that it does not make this invention ambiguous 
superfluously with the block graphic form. 

The delay lock loop formation (DLL) of this invention offers DLL which uses the phase shift element 
which brings about the phase shift adjusted continuously. Furthermore, DLL of this invention has the 
outstanding jitter property acquired at a high speed by the minimum jitter. 

The block diagram with which 1 operation gestalt of DLL was simplified is shown in Fig. 2. Clock 
signal 

Which reference signal is inputted into the duty cycle amendment amplifier 100 and a phase detector 
1 10. A phase detector 110 compares the phase of the output signal of a delay lock loop formation with 
the phase of a reference signal input. A reference signal input expresses the signal which should be 
amended using DLL. Preferably, a phase detector 1 10 is a phase comparator, the output of a phase 
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detector is a high when the phase of feedback clocked into, i.e., the output of DLL, is progressing rather 
than the phase of a reference clock input, and when feedback clocked into is behind the reference clock 
input, it is a binary signal which is a low. Instead, a phase detector generates a low output, when the 
phase of feedback clocked into is progressing rather than the phase of a reference clock input, and when 
feedback clocked into is behind the reference clock input, it can constitute it so that a high output may 
be generated, the charge pump 120 which functions as the output of a phase detector integrating with a 
phase comparator output signal with time - a differential charge pump is driven preferably. The output 
of the charge pump 120 controls the phase shifter 130. The phase shifter 130 adjusts the phase of the 
reference signal with which the output of a phase comparator was inputted into the duty cycle 
amendment amplifier 100 so that only 50% of time amount might become a high on an average. DLL 
generates an output signal by delaying an input signal. Only in 50% of time amount, the phase contrast 
detected between a reference signal and the output signal of DLL serves as progress, and to desired 
relation, an output signal progresses and is only in 50% of time amount so that it may become delay and 
the average phase relation corresponding to the timing relationship of the request between an output 
signal and a reference input signal may be brought about. 

However, an input-clock signal has a possibility of having a bad influence on the engine performance of 
DLL, by generating an output signal by delaying an input-clock signal. Specifically, fluctuation of the 
duty cycle of an input signal to criteria, for example, 50% duty cycle, affects the engine performance of 
DLL. On the other hand, PLL of a conventional type is not influenced mainly of the duty cycle of a 
terminating signal. In order to suppress this problem to the minimum, the duty cycle amendment 
amplifier 100 is used. The duty cycle amendment amplifier 100 generates the output signal which has a 
duty cycle for an input signal 50% independently of reception and an input signal duty cycle. The output 
of the duty cycle amendment amplifier 100 is inputted into the phase shifter 130. The 2nd duty cycle 
amendment amplifier 140 can be used, and the duty cycle strain over the signal produced for a phase 
shifter or the buffer amplifier 150 which continues after that can be compensated with option. A buffer 
amplifier 150 restores a signal to the full rail which functions as a signal output of a circuit. 
DLL of this invention does not use proportional control, namely, the output of a phase detector is not 
proportional to extent of a phase error. Instead, DLL is built so that the phase of a DLL output signal 
may actually carry out a dither around a desired value. Since a dither is a kind of jitter, it is desirable by, 
for example, choosing a small ratio with suitable charge pump current and integral capacity to stop a 
jitter to the minimum by choosing so that the amount of the phase correction per clock cycle may 
become small enough. Since acquisition time amount, i.e., time amount required to obtain the relation of 
the request between a DLL output signal and a reference signal, becomes longer as the current used for a 
regrettable thing decreases, even if it stops a jitter to the minimum, acquisition time amount does not 
become the minimum. 

Therefore, in order to shorten acquisition time amount, without generating too much dither jitter, it is 
desirable to include the circuit where DLL boosts a charge pump current at the time of acquisition. An 
acquisition rate increases by boosting a charge pump current at the time of acquisition. However, when 
it is not at the acquisition time, the amount of the jitter generated is stopped by maintaining a current to 
the minimum value to the minimum. In order to boost a charge pump current at the time of acquisition, 
by it, the boost-control signal 160 is used, and acquisition mode begins, and an end is told, when it is not 
in acquisition mode, a charge pump current is decreased [ a charge pump current is made to increase at 
the time of acquisition mode, ], and a dither jitter is stopped by it to the minimum. Instead, it is 
controllable by not the external control signal shown in Fig. 2 but the DLL circuit itself to make an 
acquisition rate into max. For example, a DLL circuit can include the logic device which judges whether 
deviation from a reference clock should make how that became large, i.e., a charge pump current, 
increase, and should make an acquisition rate increase from a predetermined value. If desired timing 
relationship is attained, a logic device will return a charge pump circuit to a low jitter value. 
As mentioned above, a phase detector functions as judging the phase contrast between an input signal 
and the signal outputted from DLL. The phase detector used is a rectangular phase detector, and makes 
the output signal (it has 90-degree phase shift) which intersects perpendicularly with an input signal at 



http ://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejj e 



3/7/2005 



Page 4 of 12 




DLL generate with 1 operation gestalt. an instantiation migration detector — the - the [ 3 a Fig. and ] ~ it 
is shown in 3b Fig. 

the - 3a Fig. shows 1 operation gestalt of the rectangular phase detector 10 which detects the 
rectangular phase error between two input signals which have a rectangular phase relation and have each 
different electrical-potential-difference swing property, the — 3b Fig. shows the alternative 
implementation gestalt of the rectangular phase detector 40 which stops the phase detection error 
induced by parasitic capacitance to the minimum. 

the - a phase detector 10 contains a transistor 11-14 and 19-21 so that it may turn out that 3a Fig. is 
referred to. With 1 operation gestalt, a transistor 1 1-14 and 19-21 are MOSFETs, and are the thing of a 
CMOS configuration. With other operation gestalten, an N-channel metal oxide semiconductor FET 
transistor or a P channel MOSFET transistor is sufficient as a transistor 1 1-14 and 19-21. Other devices, 
such as a bipolar transistor, can be used with an alternative implementation gestalt. 
As shown in drawing, a transistor 11-14 is aP channel transistor, and is connected as a current source 
transistor between supply voltage VDD and nodes 15 and 16. Instead, an N channel transistor or a 
bipolar transistor is sufficient as a transistor 11-14. 

Both the transistors 11-14 constitute the load of a phase detector 10. A transistor 11-14 brings about the 
low common mode resistance to the high differential impedance between a node 15 and a node 16, and a 
node 15-16 from a power source VDD. The transistor 1 1-12 by which diode connection was made 
works as low common mode resistance between a power source VDD and a node 15-16. A transistor 11- 
12 also constitutes the forward differential load resistance between a node 15 and a node 16. A transistor 
13-14 constitutes the negative differential load resistance between a node 15 and a node 16. Negative 
differential load resistance negates forward differential load resistance. Consequently, both the 
transistors 11-14 bring about high differential load resistance between a node 15 and a node 16. 
Connection of a transistor 1 1-14 is explained below. 

The load circuit of other types can be used for instead of between the power source VDD in a phase 
detector 10, and a node 15-16. The load formed with a transistor 1 1-14 may be the high differential 
impedance load circuit of other classes of arbitration. 

The drain of a transistor 1 1-14 is connected to a node 15, and the drain of transistors 12 and 13 is 
connected to a node 16. The gate of each transistor 1 1-12 is combined with the drain. Moreover, the gate 
of a transistor 13 is connected to the gate of a transistor 11, and the gate of a transistor 14 is connected to 
the gate of a transistor 12. Since the gate of a transistor 1 1 and the gate of a transistor 13 are connected 
and the gate of a transistor 12 and the gate of a transistor 14 are connected, a transistor 13 carries out the 
mirror of the current in a transistor 1 1, and a transistor 14 carries out the mirror of the current in a 
transistor 12. In other words, a transistor 1 1 and a transistor 13 constitute a current mirror, and a 
transistor 12 and a transistor 14 constitute another current mirror. Reception and differential current are 
not generated in the current of the amount with each almost same node 15-16 by carrying out the mirror 
of the current which flows the inside of a transistor 1 1 to a node 16, and carrying out the mirror of the 
current which flows the inside of a transistor 12 to a node 15. Therefore, since the negative differential 
load resistance generated by the transistor 13-14 negates the forward differential load resistance 
generated by the transistor 1 1-12, a transistor 11-14 brings about high differential load resistance. The 
dimension of a transistor 1 1-14 is almost the same so that the negative differential load resistance 
generated by the transistor 13-14 may negate the forward differential load resistance generated by the 
transistor 11-12 with 1 operation gestalt. 

A node 15-16 forms the output of a phase detector 10. A capacitor 17 is connected between a ground 
and a node 15, and a capacitor 18 is connected to a node 16 and a ground. With 1 operation gestalt, a 
capacitor 17 and a capacitor 18 have an almost equal capacity. As shown in drawing, capacitors 17 and 
18 contain the parasitic capacitance of the transistor 1 1-14 in a node 15-16, respectively. Capacitors 17 
and 18 can be prevented from instead including the parasitic capacitance of the transistor 1 1 -14 in a 
node 15-16, respectively. 

A node 15 is further connected to the drain of a transistor 19, and a node 16 is further connected to the 
drain of a transistor 20. The source of a transistor 19-20 is connected to a node 23. Subsequently to the 
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drain of a transistor 21, a node 23 is connected. The source of a transistor 21 is connected to a ground 
through a current source 24. The gate of a transistor 19 receives an input signal VIN2. The gate of a 
transistor 20 receives an input signal VREF. The gate of a transistor 21 receives an input signal VTNL A 
transistor 19-21 is an N channel transistor. Instead, a P channel transistor or a bipolar transistor is 
sufficient as a transistor 19-21. With 1 operation gestalt, a transistor 19 has a dimension almost equal to 
the dimension of a transistor 20. 

In this argument, VTN1 signal has all CMOS electrical-potential-difference swings. VIN2 signal is a 
small electrical-potential-difference swing signal which has VTN1 and a rectangular phase relation and 
vibrates almost symmetrically around VREF reference voltage (namely, constant DC reference voltage). 
Therefore, VIN2 signal is called a semi- differential signal. Therefore, it turns out that VIN2 signal and a 
VREF signal are not complementary. 

Instead, VTN2 signal is a small swing all differential signal, and is swung between a Vhigh electrical 
potential difference and a Vlow electrical potential difference. In this case, a VREF signal is 
compensated with VIN2 signal. If in other words the gate of a transistor 19 receives a Vhigh electrical 
potential difference, the gate of a transistor 20 will receive a Vlow electrical potential difference. 
A transistor 19-21 detects the rectangular phase error of VTN1 input signal and VIN2 input signal. It is 
desirable to make VIN1 signal and VTN2 signal rectangular phase relation, a rectangular phase error — 
generating (that is, desired rectangular phase relation not having been attained) — a phase detector 10 
detects this condition by generating the net differential voltage between nodes 15-16 (namely, the output 
VOUT) to the end of each measurement cycle. 

The voltage level of the net differential voltage between nodes 15-16 is the function of the amount of the 
rectangular phase error between VTN1 input signal and VTN2 input signal. A phase detector 10 does not 
generate the net differential voltage between nodes 15-16 to the end of a detection cycle, when a 
rectangular phase error is not detected. 

A phase detector 10 also contains the transistor 22 combined between the node 15 and the node 16. A 
transistor 22 is an N-channel metal oxide semiconductor FET transistor. 

Instead, a P channel MOSFET transistor or a bipolar transistor is sufficient as a transistor 22. A 
transistor 22 is used as an identification transistor within a phase detector 10. A transistor 22 makes zero 
electrical-potential-difference differential between nodes 15-16, when transistor 22 the very thing 
conducts current before the measurement cycle was started. A transistor 22 is changed to ON or OFF by 
the VEQ signal. If ON actuation of the transistor 22 is carried out by the VEQ signal, a node 15 and a 
node 16 will be connected through a transistor 22, and identification of the electrical potential difference 
in a node 15-16 will be carried out. Preferably, a VEQ signal is a periodic signal and is generated before 
all the pulses of VEN1 signal. A VEQ signal helps to equalize the electrical potential difference between 
nodes 15-16, in order to start a detection cycle. Instead, the pulse cycle of a VEQ signal is generated 
whenever N-l pulse of VIN1 signal occurs. 

Next, actuation of a phase detector 10 is explained. A transistor 21 connects Current I to a current source 
24 from a node 23, when VIN1 signal is a high VDD electrical potential difference. 
Since it connects with the current source 24, a transistor 21 passes only the amount of Current I at the 
time of electric conduction. VIN1 signal controls the start of each detection cycle. When the voltage 
level of VIN1 signal rises on a VDD electrical potential difference, a detection cycle is surely started. 
The voltage level of VTN2 is higher than the voltage level of a VREF electrical potential difference, and 
when VIN1 signal is a VDD electrical potential difference (from time amount tl up to time amount t2), 
a transistor 19 conducts current in many currents rather than a transistor 20. Therefore, a transistor 19 
gives almost all I currents to a node 23. Since nodes 15 and 16 receive the current of the almost same 
amount from the load component formed with the transistor 11-14, respectively, when the transistor 19 
and the transistor 20 are not passing the same quantity of the current to a node 23, the electric charge of 
the capacitor 17 is carried out so that it may differ in a capacitor 18. In this case, differential voltage is 
generated for charging a capacitor 18, while the capacitor 17 is discharging in between, therefore 
differential voltage is generated with the output VOUT of a phase detector 10. The differential voltage 
in an output VOUT increases to linearity among time amount with the electrical potential difference of 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/7/2005 



Page 6 of 12 



VIN2 signal higher than VREF reference voltage. 

The voltage level of VIN2 signal is lower than the voltage level of a VREF electrical potential 
difference, and when VTN1 signal is a VDD electrical potential difference (from time amount t2 up to 
time amount t3), a transistor 20 gives almost all I currents to a node 23. For this reason, a capacitor 17- 
18 is charged by the ununiformity. In this case, a capacitor 17 can be charged while the capacitor 18 is 
discharging. For this reason, the differential power in the output VOUT of a phase detector 10 falls to 
linearity. 

If the voltage level of VTN1 signal becomes a ground, the differential voltage in output VOUT will stop 
change. When VTN1 signal and VIN2 signal intersect perpendicularly completely, the differential 
voltage between nodes 15-16 approaches linearity at zero, and when VTN1 signal becomes a ground, net 
differential voltage is not generated with the VOUT output of a phase detector 10. However, VIN1 
signal 

When a rectangular phase error exists between VTN2 signals, net differential voltage is generated by the 
end of a phase detection cycle between nodes 15-16. The net differential voltage between nodes 15-16 is 
proportional to the amount of a rectangular phase error mostly. 

Preferably, the output VOUT of a phase detector 10 is connected to a comparator 39, and a binary 
rectangular cross phase error output is generated. A binary rectangular cross phase error output is also 
generable using other circuits. 

However, by the above-mentioned explanation about the rectangular phase error detection of a phase 
detector 10, it is the parasitic capacitance 25 (and other capacity in a circuit) of the transistor 19-21 in a 
node 23. 

The desirable situation that ****** is disregarded is assumed. Since a transistor 21 is used as a switch, 
the parasitism capacitor 25 contains the parasitic capacitance between the source of a transistor 21, and a 
ground. 

Since the parasitism capacitor 25 exists in the circuit of a phase detector 10, a phase detector 10 
generates net differential voltage with the output VOUT of a circuit to the end of a detection cycle, even 
when VIN1 signal and VIN2 signal are in perfect orthogonality relation. 

the — the operation gestalt shown in 3b Fig. loses the net differential voltage generated with the output 
of a circuit for parasitic capacitance, the — a phase detector 40 contains the transistor 41-44 connected 
between a power source VDD and nodes 45 and 46 so that it may turn out that 3b Fig. is referred to. 
Connection and the function of the transistor 41-44 in a phase detector 40 are the same as connection 
and the function of the transistor 1 1-14 of the phase detector 10 of the 3rd the a Fig. 
A node 45 is connected to a capacitor 47 and a capacitor 48 is connected to a node 46. The capacity of a 
capacitor 48 is almost equal to the capacity of a capacitor 47. Subsequently a node 45-46 is connected to 
the 1st circuit formed with the transistor 49-51, and the 2nd circuit formed with the transistor 52-54. 
Subsequently to a circuit 60, transistors 51 and 54 are connected, the — as shown in 3b Fig., a circuit 60 
includes fundamentally the 1st current source which gives the 1st current II through a transistor 51, and 
the 2nd current source which gives the 2nd current 12 through a transistor 54. Both II current and 12 
currents are generated and collected according to an IBIAS current. 

60 generateslcircuit 1 current and 12 current. The value of 12 current is smaller than the value of II 
current. With 1 operation gestalt, the value of 12 current is the range of 20%-30% of II current. With an 
alternative implementation gestalt, the value of 12 current may be larger than 20%-30% of II current, or 
may be small. 

With 1 operation gestalt, a transistor 49-5 1 and 52-54 are N-channel metal oxide semiconductor FET 
transistors. With an alternative implementation gestalt, a P channel MOSFET transistor or a bipolar 
transistor is sufficient as a transistor 49-51 and 52-54. With 1 operation gestalt, the dimension of each 
transistor 52-53 is almost equal to the dimension of each transistor 49-50, and the dimension of a 
transistor 54 is almost equal to the dimension of a transistor 51. 

A transistor 49 is connected to a node 45 and a node 55. A transistor 50 is connected to nodes 46 and 55. 
A transistor 51 connects a node 55 to a ground through the current source II formed in the circuit 60. 
Similarly, a transistor 52 is connected to a node 46 and a node 56. A transistor 53 is connected to nodes 
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45 and 56. A transistor 54 connects a node 56 to a ground through the current source 12 formed in the 
circuit 60. Each gate of transistors 51 and 54 receives VIN1 signal. Each gate of transistors 49 and 52 
receives VIN2 signal, and each gate of reception and transistors 50 and 53 receives a VREF signal. . 
The parasitism capacitor 57 is connected to a node 55 and a ground, and the parasitism capacitor 58 is 
connected to a node 56 and a ground. In parasitism KYAPANTA 57, the parasitism capacitor 58 
contains the parasitic capacitance of the transistor 52-54 in a node 56 including the parasitic capacitance 
of the transistor 49-51 in a node 55. The parasitism capacitor 57 contains other parasitic capacitance in a 
circuit. Since a transistor 51 is used as a switch, the parasitism capacitor 57 contains the parasitic 
capacitance between the source of a transistor 51, and a ground. Similarly, the parasitism capacitor 58 
contains other parasitic capacitance in a circuit. Since a transistor 54 is used as a switch, the parasitism 
capacitor 58 contains the parasitic capacitance between the source of a transistor 54, and a ground. 
A transistor 49-51 detects the phase error of VIN1 signal and VIN2 signal. A transistor 52-54 negates 
the net differential voltage in output VOUT of the phase detector 40 for the parasitism capacitor 57 in a 
circuit. As mentioned above, each transistor 52-53 has a dimension almost equal to the dimension of 
each transistor 49-50. Therefore, the capacity of the parasitism capacitor 58 is almost equal to the 
capacity of the parasitism capacitor 57. Canceling mutually the additional error current generated in a 
circuit for the parasitism capacitor 57-58 for the negative cancellation effectiveness of a transistor 52-54, 
a phase detector 40 does not experience the net differential voltage generated with the output VOUT of a 
circuit for the parasitic capacitance of a circuit. Since the capacity of the parasitism capacitor 57-58 is 
almost equal, the additional error current relevant to the parasitism capacitor 57-58 is also almost equal. 
However, cross connection of a transistor 49-50 and 52-53 is carried out so that each contribution may 
reduce each other. For this reason, an additional error current is canceled mutually. For this reason, a 
phase detector 40 detects the rectangular phase error of VTN1 signal and VIN2 signal by the minimum 
phase detection error. 

Next, actuation is explained. When ON actuation of the transistor 51 is carried out by logic high VIN1 
signal, the current which does not ****** the voltage level in a node 55 immediately, therefore flows 
the inside of a transistor 51 exceeds a current II, and an additional error current is generated. At this 
time, since the voltage level of VIN2 signal is higher than a VREF electrical potential difference, this 
additional error current flows the inside of a transistor 49, therefore a capacitor 47 carries out additional 
discharge. In the meantime, by logic high VTN1 signal, since ON actuation also of the transistor 54 is 
carried out, the voltage level in a node 56 is not ******(ed) immediately, but the additional error current 
which flows the inside of a transistor 54 is also generated. At this time, since the voltage level of VIN2 
signal is higher than a VREF electrical potential difference, an additional error current flows the inside 
of a transistor 52, therefore a capacitor 48 carries out additional discharge. Since the capacity of the 
parasitism capacitor 57 is equal to the capacity of the parasitism capacitor 58, the additional error 
current which flows the inside of a transistor 52 is almost equal to the additional error current in a 
transistor 49. When a transistor 52 is connected to a node 46 and a transistor 49 is connected to a node 
45 to this, the additional error current generated by the transistor 52 negates the additional error current 
generated by the transistor 49. 

When the voltage level of VEN2 signal is lower than the voltage level of a VREF electrical potential 
difference, there are much few amounts of the current on which a transistor 49 conducts current than the 
amount of the current on which a transistor 50 conducts current, and there are much few amounts of the 
current on which a transistor 52 conducts current than the amount of the current on which a transistor 53 
conducts current. The voltage level out of which nodes 55 and 56 come, respectively at this time falls. 
By this, the parasitism capacitors 57 and 58 discharge and the current which flows the inside of a 
transistor 50 and 53 decreases, respectively. An additional error current flows to a capacitor 48 through a 
transistor 50, it flows also to a capacitor 47 through a transistor 53, and additional charge of the 
capacitors 47 and 48 is carried out by this, respectively. A transistor 50 is connected to a node 46, a 
transistor 53 is connected to a node 45, and when the additional error current in a transistor 50 and the 
additional error current in a transistor 53 are almost equal, the additional charge of capacitors 47 and 48 
through which it passes, respectively is canceled mutually. 
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Moreover, it does not change, therefore an additional error current flows to the parasitism capacitor 51 
through a transistor 50, and the voltage level out of which nodes 55 and 56 come, respectively 
immediately after carrying out off actuation of the transistors 51 and 54 with VTN1 signal for the 
parasitism capacitors 57 and 58 flows also to the parasitism capacitor 58 through a transistor 53. 
According to an additional error current, capacitors 47 and 48 carry out additional discharge, 
respectively. Since the capacity of the parasitism capacitor 57 is almost equal to the capacity of the 
parasitism capacitor 58, the additional error current which flows the inside of a transistor 50 is almost 
equal to the additional error current which flows the inside of a transistor 53. When a transistor 50 is 
connected to a node 46 and a transistor 53 is connected to a node 45, an additional error current is 
canceled mutually. 

By doing so, with an output VOUT, the net differential voltage for the parasitism capacitor 58 is not 
generated, but a phase detector 40 detects the rectangular phase error of VIN1 signal and VIN2 signal by 
the minimum detection error. The VOUT output of a phase detector 40 is connected to a comparator 39, 
and a binary rectangular cross phase error output is generated. Instead, a binary rectangular cross phase 
error output is also generable using other circuits. 

A duty cycle amendment amplifier circuit outputs the periodic output signal containing an amended duty 
cycle by using reception and active duty cycle amendment for the periodic input signal which has an 
imperfect duty cycle. With 1 operation gestalt, this circuit generates the middle signal current which 
reflects reception and a non-amended input signal for a non-amended period input signal. This middle 
signal current is totaled with the amendment current which offsets the signal current. The totaled current 
is inputted into integral capacity. The electrical potential difference between integral capacitors is 
clamped by the finite value, as for capacity and clamp voltage, the electrical potential difference 
between capacitors changes to linearity mostly covering most periods of an input signal ~ it is chosen 
like (namely, through limitation). Subsequently a through limit clamp voltage signal drives the amplifier 
which reproduces a rectangular wave as an output mostly. By changing the amount of an amendment 
current, the non-amended input signal which has a nonlinear ramp input (for example, rather the standup 
and falling of a signal of an ununiformity) can be corrected so that it may have a linearity input, and it 
can change over the range which receives constraint of a part of period mainly governed by the through 
process in the reproduced wave-like duty cycle. 

One operation gestalt of duty cycle amendment amplifier is shown in Fig. 4. Amplifier receives the non- 
amended input signal IN 1+110, IN 1-1 15 and error value error+125, and error-120 as an input. An error 
signal is generated by the duty cycle error measuring circuit which measures a duty cycle error. The 
outputs of this circuit are the amended differential clock signals 150 and 155. This circuit consists of 
two operation transconductance amplifier (OTA) connected in parallel. The non-amended clock signal 
inputs 110 and 115 drive transistor pair M3 and M4. The gain of transistors M3 and M4 is an input 
signal so that almost all bias current IlBIAS(s) 130 may flow the inside of a transistor M3 and M4 by 
turns. 

According to ******, it is made high enough. The duty cycle error signals 120 and 125 are generated by 
the duty cycle error measuring circuit, and drive transistor pair Ml and M2. Subsequently the generated 
output current is added to the current generated by transistors M3 and M4. Inverters Invl and Inv2 
Preferably, 160 and 165 are ideal infinity gain inverters, when a predetermined threshold crosses, the 
output of an inverter changes a condition, therefore they help formation of a square wave output. 
The outputs of OTA are common drain connection of transistors M8 and M10 and a node 170, and 
common drain connection of transistors M5 and M9 and a node 175. Preferably, bias current I1BIAS, 
I2B one A130, and 140 are chosen combining the capacity relevant to common drain connection and 
clamp voltage (with this operation gestalt, clamp voltage is almost equal to supply voltage VDD), a 
desired through limit property is given, and the duty cycle of an input signal is amended. Instead another 
capacity component can be used and an integral-capacity function can be offered. Furthermore, the big 
operating current or an explicit additional capacity may be needed rather than a noise, the jitter engine 
performance, etc. were connected to the OTA outputs 170 and 175 for the point that others should be 
taken into consideration. Therefore, subsequently to the OTA outputs 170 and 175 an explicit additional 
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capacity is connected, and a required through limit property is given. For example, a capacitor is 
connec table between nodes 170 and 175 and the drain node of transistors M9 and M10. Instead, the 
capacitor component of another object is connectable between a node 170 and a ground and between a 
node 175 and a ground. 

the — 5a Fig. shows the phase shifter of 1 operation gestalt of this invention. This phase shifter gives the 
infinity phase adjustment range using phase mixing. Phase mixing includes mixing two middle signals 
of the phase contrast drawn from the input signal. With this operation gestalt, middle signals are four 
rectangular middle signals, and have relative topology alignment (0 degree, 90 degrees, 180 degrees, and 
270 degrees). An output signal has the phase always located in the quadrant of the phase flat surface by 
which boundary attachment was carried out by two of four middle signals. Phase mixing multiplies by 
each middle signal with which the phase of an output signal carries out boundary attachment of the 
quadrant arranged by the weight function, and is performed by totaling a result. 
The phase shifter 560 contains a delay circuit 510, the phase interpolator 580, and the phase selector 
562. A delay circuit 570 outputs four middle signals used by the phase interpolator 580 through the 
signal circuit 575 in a phase mixing process. With this operation gestalt, a delay circuit outputs 
preferably the middle signal which has relative topology alignment (0 degree, 90 degrees, 1 80 degrees, 
and 270 degrees). The fixed delay produced as a result of a delay circuit 570 and the phase interpolator 
580 is removed from an output signal by the phase shifter 560 which is the component of the feedback 
loop. 

By one method of giving a rectangular middle signal, a delay circuit needs to perform a frequency- 
division operation to an input signal so that the frequency of a middle signal may drop to 1/2 of an input 
frequency, the case where this approach is enforced — the — the output signal, with which only 90 
degrees of phases shifted from XOR gate 640 to the phase of the output of the phase interpolator 610 as 
shown in 5c Fig. 

The phase shifter of the 5th the a Fig. is correctable so that the 2nd phase interpolator 620 which **** 
may be included. The output of both phase interpolators 610 and 620 is an input to XOR gate 640 which 
functions as doubling a frequency so that the output frequency of a phase shifter may become equal to 
an input frequency. 

The phase interpolator 620 receives a rectangular middle signal through the signal circuit 615. Phase 
mixing of the middle signal is carried out, and the output signal which has the phase shift of the request 
which answered the phase selection signal received from the phase selector 630 through the differential 
control voltage signal VC and the signal circuit 625 which were received through the signal circuit 635, 
and was obtained from the input signal is generated by the signal circuit 655. Although this invention is 
not restricted such, for acquiring the improved power source noise refusal property, a differential control 
signal and its circuit are desirable. The phase selector 630 chooses two of four middle signals which 
should be used in order to answer the binary phase inclination signal which is given by the differential 
control voltage signal VC and the phase detector, and is received through the signal circuit 645 and to 
perform phase mixing. A phase inclination signal shows whether the phase shift of the phase shifter 600 
must be made to increase, or it must be made to decrease. The control signal circuit 637 from the phase 
selector 630 is used, the sense of the charge pump 120 (Fig. 2) is reversed by turns by each quadrant, 
and the finite control voltage range can be made to be able to respond to a phase shift (modulo2pi). 
the — 5b Fig. shows 1 operation gestalt by which the phase interpolator was simplified, a phase 
interpolator — a differential n channel field-effect transistor (FET) — an opposite — 502 and 503 are 
included. Differential control voltage VC+ and VC- are combined with the gate of FET 502 and 503, 
respectively. It reaches differential pair 502 and 503 sends differential current to branching 506 and 507 
under control of VC+ and VC- with the fixed current sources 504 and 505. 

With the operation gestalt of drawing, it can be fewer than the current given according to a current 
source 501, therefore, as for the current given by 504 and 505, branching 506 or branching 507 can also 
bring about zero current by finite differential (VC+-VC-), respectively. 

The value of the differential control voltage VC determines the amount of the current to which the inside 
of the right half of a phase interpolator and a left half is sent. The current under branching 506 is equal 
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to the difference of the current supplied from a current source 504, and the drain current of FET502. 
Similarly, the current under branching 507 is equal to the difference of the current supplied from a 
current source 505, and the drain current of 503. When VC is equal to VMAx, FET502 is completely 
changed to ON by VC+ differential control voltage, therefore FET502 conducts current in almost all the 
currents from a current source 501. Negative differential control voltage Vc- is negative, therefore 
FET503 does not conduct current. This means that a current flows the inside of branching 507 and the 
inside of branching 506 does not flow. When VC is equal to VMIN, almost all the currents given 
according to a current source 501 flow the inside of FET503. Therefore, a current flows the inside of 
branching 506 and does not flow in branching 507. In control voltage-level VC between VMAX and 
VMIN, a current can flow in both branching 506 and the branching 507. 

Capacitors 590 and 595 are charged using the current in the right half of a phase interpolator, and a left 
half. Capacitors 590 and 595 are combined with the forward terminal and the forward negative terminal 
of a comparator 596, respectively. A comparator 596 works as a well-known ideal comparator by this 
technical field preferably. The phase mixer 550 answers the selection signal received through the signal 
circuit 525, and determines whether to combine capacitors 590 and 595 and branching 506 and 507, and 
to cany out joint discharge using two of four cadaveric position phase vectors of a throat. A middle 
signal is received through the signal circuit 515. 

Although it is completely dependent on the 1st joint middle vector at first, it depends on the 2nd joint 
middle vector for the current which flows the inside of a capacitor 590 and 595 completely after that, as 
VC is changed. The relative amount of the current which flows into each vector is set up with the 
differential control voltage VC, and determines relative charge and the discharge rate of a capacitor. A 
comparator 596 outputs a logic high, when it detects that the electrical potential difference in a forward 
terminal just consisted of an electrical potential difference in a negative terminal, the electrical potential 
difference of capacitors 590 and 595 — the time — a strange wave — it is — since — a comparator ~ an 
output shows when the wave of two capacitors crosses. This crossing is changed by fluctuating the 
differential control voltage VC. 

Although a current can be supplied to a phase shifter using the charge pump of the class of arbitration, it 
is desirable to use a differential charge pump. 1 operation gestalt of a differential charge pump — the — it 
is shown in 6a Fig. the — with the operation gestalt shown in 6a Fig., a load is formed with four P 
channel MOS devices. Diode connection is made and transistors M3 and M6 are arranged in parallel 
with the transistors M4 and M5 by which cross connection was carried out. Transistors M3, M4, M5, 
and M6 are altogether constituted by the almost same dimension so that it can be used in a charge pump 
circuit. Integral capacity CI is shown as a single device connected to the drain of the drive transistors 
Ml and M2. 

It is assumed that the signal which drives the gate of the drive transistors Ml and M2 is the thing of the 
amplitude of sufficient magnitude to change all the currents 21 of a current source to integral capacity 
C 1 . 

Both the devices M3 and M6 by which diode connection was made bring about forward differential 
resistance. The forward differential resistance itself brings about the leakage path which is not desirable 
as for integral capacity. In order to reduce this leakage, the current in M3 and M6 is negated by the 
function of transistors M4 and M5. It can be considered that this function is the function of negative 
resistance. Therefore, transistors M4 and M5 negate the leakage of M3 and M6 as follows. 
Transistors M3 and M4 are equipped with a current mirror. If ideal actuation is assumed, these two 
devices will send the same current. Since the drain of devices M3 and M4 is connected to each opposite 
side of capacity, the net contribution by this connection to differential current is zero. If it says simply, 
the net differential resistance which the same theory also as the current mirror formed with transistors 
M5 and M6 is applied, therefore is brought about with transistors M3, M4, M5, and M6 will be ideally 
infinite, and only finite differential output resistance of drive pair Ml and M2 and the capacitor leakage 
of a proper will remain as a differential loss device. 

However, it deviates from ideal actuation in fact for the inequality of a transistor. Therefore, it is more 
desirable to choose the value highest possible so that it may have small effectiveness as effective 
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resistance of the devices M3 and M6 by which diode connection was made rather than the imperfect 
denial by M4 and M5 is proportional to it. Since there is the cascode effectiveness of the proper to the 
current source by Ml and M2, the effectiveness of finite differential output resistance of Ml and M2 can 
usually be disregarded. A charge pump changes all the currents 21 to integral capacity with the control 
input signal of the forward and negative direction of either. For example, when carrying out ON 
actuation of Ml and carrying out off actuation of M2, a transistor Ml works as a cascode device for 
current sources (it is assumed that it realizes by the set of a transistor or a transistor), and boosts an 
effective impedance. 

M2 is ON and this argument is symmetrically applied to the case where Ml is off. Therefore, the 
leakage brought about by Ml and M2 can be disregarded mostly. It is [ other advantages of this 
invention / the common mode output voltage of a charge pump / 1 source gate voltage of a P channel 
device ] lower than forward supply voltage. 

Since common mode level cannot be made into what was widely different from the balanced active 
value when the disable of the charge pump is carried out by following, for example, intercepting a 
current source, recovery is comparatively quick. 

the — 6b Fig. shows the 2nd operation gestalt of the charge pump circuit of this invention. Alternation 
connection of integral capacity is used with this operation gestalt. In a certain kind of circuit, a great 
portion of area efficient capacity is formed with the gate structure of an MOS transistor. In order to 
make capacity into max and to avoid too much nonlinearity, the DC bias exceeding an about 1 threshold 
electrical potential difference is required of such a capacitor. A capacitor is divided into two equal 
capacitors and the bias criteria are filled with this operation gestalt by combining each capacitor with 
Vss. This operation gestalt filters a power-source (Vdd) noise by connecting each capacitor to Vss. The 
noise on the forward power source combined through a p channel load device is bypassed by the 
capacitor, and the amount of the noise passed to the following stage decreases sharply. 
In order to perform an infinity phase shift using a charge pump including the finite control voltage 
range, a multiplexer 123 or a similar means is arranged ahead of a charge pump, and the direction of a 
charge pump is reversed by turns by each quadrant as this technical field is sufficient and it is known. 
The control signal which operates a multiplexer 123 is given by the phase shifter 130. For example, 
when DLL is not locked, a phase detector 110 outputs one of low constant signals with yes. A charge 
pump can continue making a current able to increase in this example until it reaches that maximum 
electrical-potential-difference value. Subsequently, the phase shifter 130 detects this condition, changes 
the quadrant in the phase shifter 130, and it changes the multiplexer located ahead of a charge pump so 
that an auxiliary input may be chosen. Decreasing a current is continued until it reverses a direction, and 
a phase lock is subsequently performed or a charge pump reaches other quadrant boundaries. Even when 
a charge pump continues outputting control voltage and the charge pump itself has the finite output 
range by this, the infinity phase shift range can be given. 

the alternative implementation gestalt of the delay lock loop formation of this invention — the — it is 
shown in 7a Fig. DLL310, for example, the DLL circuit of Fig. 2, can be used, and the setup time of the 
data receiver 320 arranged at the remote section of the high-speed digital system with which input data 
signal transition is arranged between arrival-of-the-mail clock signal edges can be compensated with this 
operation gestalt. In this drawing, the data receiver 320 and the almost same data receiver function as 
phase detectors in DLL3 10. It corresponds to the sample clock signal by which timing was carried out 
so that DLL310 might sample an incoming data on a definition at the moment when the temperature, 
supply voltage, and process fluctuation of this condition are independently the optimal, since the output 
of a phase detector adjusted a signal using a phase shifter until only 50% of time amount becomes a high 
on an average. For example, when the setup time of the data receiver 320 is 1 nanosecond, a sample 
clock signal is delayed from an input-clock signal only for 1 nanosecond. Since the data receiver / phase 
detector of DLL3 10 are similarly changed with fluctuation of a process, temperature, and supply voltage 
when changing the setup-time value for 1 nanosecond with fluctuation of a process, temperature, and 
supply voltage, DLL3 1 0 compensates automatically. 

other operation gestalten — the — it is shown in 7b Fig. DLL312 is used in order to generate a clock 
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signal and to send the data in a digital system. Specifically, data signal output transition can be strictly 
arranged between arrival-of-the-mail clock signal edges by DLL312. With this operation gestalt, the 
transmit-clock signal with which an arrival-of-the-mail clock signal edge and a phase cross at right 
angles is generated. Preferably, the rectangular phase detector of Fig. 3 is used as a phase detector 
element in DLL3 12. A transmit-clock signal is inputted into a data transmitter 322, and the timing of the 
data outputted from a system is controlled. 

With an alternative implementation gestalt, the sequence of a digital filter or a phase comparator output 
can be investigated for the output of a phase detector, and it can input into other signal processors, such 
as a processor, a condition machine, etc. which enable the boost current for acquisition if needed, so that 
it may turn out that Fig. 8 is referred to. For example, when only the predetermined number of cycles is 
behind the phase of an input clock in the phase of a DLL output clock, it enables the boosted acquisition. 
It can follow, for example, binary retrieval can be performed to two or more comparator outputs in most 
common cases, and the corresponding boost current value which should be used can be calculated. 
This invention was explained in relation to the desirable operation gestalt. It is obvious that much 
modification, correction, deformation, and use become clear to this contractor in the light of the 
aforementioned explanation. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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